This study focused on characterization of the chemical components of an aromatherapy recipe. The formulation consisted of four blended essential oils; rosemary oil, eucalyptus oil, pine oil and lime oil (volume ratio 6 : 2 : 1 : 1). The single and combination essential oils were identified by gas chromatographymass spectrometry (GC-MS). The analysis of GC-MS data revealed that several components exist in the mixture. The five most important components of the blended essential oils were 1,8-cineole (35.6 %), α-pinene (11.1 %), limonene (9.6 %), camphor (8.4 %), and camphene (6.6 %). The main components of rosemary oil were 1,8-cineole (37.3 %), α-pinene (19.3 %), camphor (14.7 %), camphene (8.8 %), and β-pinene (5.5 %); of eucalyptus oil 1,8-cineole (82.6 %) followed by limonene (7.4 %), o-cymene (4.3 %), -terpinene (2.7 %), and α-pinene (1.5 %); of pine oil terpinolene (26.7 %), α-terpineol (20.50 %), 1terpineol (10.8 %), α-pinene (6.0 %), and -terpineol (5.3 %); and of lime oil limonene (62.9 %), -terpinene (11.5 %), α-terpineol (7.6 %), terpinolene (6.0 %), and α-terpinene (2.8 %). The present study provided a theoretical basis for the potential application of blended essential oils to be used as an aromatherapy essential oil recipe. GC-MS serves as a suitable and reliable method for the quality control of the chemical markers.
Rosemary oil is a colorless or pale yellow liquid with a strong, fresh, minty-herbaceous scent and a woody-balsamic undertone. It possesses cytotoxic, antioxidant, anti-carcinogenic and cognitionenhancing properties [1] . Eucalyptus oil is a colorless, liquid that yellows on storage, with a somewhat harsh, camphoraceous odor, and woody sweet undertone. It is used to treat pulmonary tuberculosis, diabetes, asthma and also used as a disinfectant, antioxidant agent, and antiseptic agent [2] . Lime oil is a pale yellow or green liquid. It stimulates the central nervous system, enhances the mood, lowers blood pressure, and has sedative, analgesic, antiinflammatory, antispasmodic, carminative, digestive, and diuretic effects [3] . Pine oil is a colorless or pale yellow liquid with strong, dry-balsamic, turpentine-like aroma. It possesses antibacterial, antifungal, antiviral, antiseptic (pulmonary, urinary, hepatic), antineuralgic, cholagogue, choleretic, diuretic, expectorant, and hypertensive properties [4] .
The aromatherapy recipe was colorless and rich in refreshing aroma composed of rosemary oil as a middle note, and eucalyptus, pine, and lime oils as top note in the volume ratio of 6:2:1:1. The five major chemical components in the aromatherapy recipe were 1,8cineole (35.6%), α-pinene (11.1%), limonene (9.6%), camphor (8.4%), and camphene (6.6%). as shown in Table 1 . The main compounds of rosemary oil were 1,8-cineole (37.3%), α-pinene (19.3%), camphor (14.7%), camphene (8.8%), and β-pinene (5.5%), as shown in Table 2 . The main compound of eucalyptus oil was 1,8-cineole (82.6%) followed by limonene (7.4%), o-cymene (4.3%), -terpinene (2.7%), and α-pinene (1.5%). as shown in Table  3 . The major constituents of pine oil included terpinolene (26.7%), α-terpineol (20.5%), 1-terpineol (10.8%), α-pinene (6.0%), and terpineol (5.3%), as shown in Table 4 . The major constituents of lime oil included limonene (62.9%), -terpinene (11.5%), αterpineol (7.6%), terpinolene (6.0%), and α-terpinene (2.8%), as shown in Table 5 .
The most important chemical constituent of the blended essential oil was 1,8-cineole, which was the main component of both rosemary and eucalyptus oils. No chemical reaction occurred between these monoterpenes. effects. According to the nervous system, arousal effects can be broadly divided into two major forms including a cortical arousal effect, which is demonstrated by alteration of brain wave activity and autonomic arousal effect. For example, massaging rosemary in healthy volunteers could increase blood pressure and breathing rate resulting in more attentiveness, alertness and a cheerful mood state, whereas there was a significant decrease in the power of alpha waves over the bilateral mid-frontal regions. Another study found that cineole, a major component of citronella oil, increased beta wave and inhibited alpha and theta waves with an enhancement that corresponded with the stimulating effect on brain function [5] .
This study could support the correlation of the chemical markers of aromatherapy essential oils and the pharmacological properties. Future study could concern the pharmacological effects of the aromatherapy recipe in controlled clinical trials both in healthy volunteers and patients. The present study provided a theoretical basis for the potential application of blended essential oils to be used as an aromatherapy recipe. GC-MS had particularly served as a suitable and reliable method for the quality control of the chemical markers [6, 7a] . 
Experimental

Essential oils, extraction method and preparation of blended essential oils:
Instruments and methods:
Finnigan Trace GC ultra Finnigan DSQ Quadrupole detector BPX5 fused silica column (30 m x 0.25 mm, 0.25 um film thickness) The injector temperature was 180C Sample, 1 L (1:100 in methanol), was injected by splitter (1:100) into a capillary column. The oven temperature was 60C for 1 min., then ramped to 240C at a rate of 3C/ min. Helium was used as carrier gas (flow rate 1 mL/min). MS was performed by EI positive mode at 70 eV ionization voltage. The constituents of the oil were identified by matching their mass spectra and retention indices with Adams EO Mass Spectral library and NIST05 Mass Spectral library and the percentage composition was computed from GC peak areas [8] .
